The present study is a comparison of the effectiveness of amitriptyline and pregabalin on the symptoms of fibromyalgia patients.
F ibromyalgia syndrome (FMS) is a chronic, extra-articular, rheumatic syndrome characterized by widespread musculoskeletal system pain and tender points at specific anatomical points [1] . Its prevalence ranges between 2% and 7% in the population [2] . Although trauma, infection, autoimmune, genetic, endocrinological, and emotional factors have been emphasized in the etiology of FMS, its exact etiology is still not known [3, 4] . Abnormalities in central mechanisms may explain its etiopathogenesis. Sleep disorders, psychological function, disorders in pain modulation, biochemical changes in the central nervous system, and neuroendocrinological dysfunction play roles in abnormalities of central mechanisms [5] [6] [7] [8] . Abnormalities in the mechanisms of tryptophan, which is a serotonin precursor, are seen in these patients. As a neuropeptide, substance P is a primary nociceptive afferent modulator, and plays a role in the regulation of immune functions. In FMS patients, plasma substance P level is within normal limits; however, the level in cerebrospinal fluid was found to be 3 times higher than that of normal control subjects [9] .
A pharmacological agent that completely resolves all symptoms and ensures complete well-being is not yet available for patients with fibromyalgia. Treatments are most frequently targeted at symptoms using non-standardized methods [10] . Depression medications, such as tricyclic antidepressants, selective serotonin reuptake inhibitors, serotonin, and noradrenalin reuptake inhibitors have been demonstrated to be effective at reducing pain, depression, and fatigue in patients with fibromyalgia [11] . Tricyclic antidepressants are believed to be effective in fibromyalgia treatment by influencing the reuptake of amines, such as serotonin and epinephrine, by inducing the production of endogenous opioids, and regulating central motor activity, thereby improving symptoms of depression. Amitriptyline is an important member of this class of antidepressants. Its analgesic mechanism has not been fully explained yet; however, it has been demonstrated to have greater effectiveness in providing relief for patients with fibromyalgia than selective serotonin reuptake inhibitors, independent of its antidepressant effects. It has been proposed that the inhibition of noradrenaline reuptake, N-Methyl-D-aspartic acid receptor antagonism, and the blockade of muscarinic receptors and ion channels may contribute to the analgesic effect of amitriptyline [12] [13] [14] .
It has been demonstrated in various studies that pregabalin is effective in the treatment of fibromyalgia [15] [16] [17] . In 2007, it was the first medicine approved by the US Food and Drug Administration for fibromyalgia treatment. It exerts its effect by binding to alpha-2 delta subunits of voltage-sensitive calcium channels and slowing the entry of calcium into neurons It does not interact with benzodiazepine or gamma-aminobutyric acid (GABA)-A and GABA-B receptors. Since it does not bind to these receptor sites, it also does not interact with other antiepileptics, antidepressants, or analgesics, and it can be used safely in drug combinations [16] .
The aim of this study was to compare the effectiveness of amitriptyline, with established efficacy in patients with fibromyalgia, with that of pregabalin, the use of which in the treatment of fibromyalgia has become increasingly prevalent in recent years.
MATERIALS AND METHODS
The present study was approved by the Fırat University Faculty of Medicine ethics committee and was conducted in accordance with the Declaration of Helsinki. Written, informed consent was obtained from all participants.
Among admissions to Fırat University Hospital Physical Medicine and Rehabilitation outpatient clinic, a total of 71 female patients aged ≥18 years (mean age: 39.2±8.96 years in the amitriptyline group and 36.5±6.68 years in the pregabalin group) having predominantly neuropathic pain pattern diagnosed as FMS based on the diagnostic criteria of the American College of Rheumatology were included in this study. Patients who had previously been operated on for lumbar herniated disc, those who had recently received physical therapy, or pregabalin or antidepressant treatment within the previous 2 months, patients with inflammatory or malignant diseases, pregnant patients, cases with severe psychological disorders or systemic disease were not enrolled in the study.
Demographic data (age, gender, marital status, socioeconomic status, type of employment, educational level, smoking/alcohol use, body mass index) of the patients were recorded. All participants underwent systemic examination and laboratory assessment of complete blood count, routine biochemical analysis, erythrocyte sedimentation rate, rheumatoid factor, C-reactive protein level, presence of Brucella, and thyroid function was performed. Body mass index was measured using Tanita BC-418MA scale with Segmental Body Composition Analyzer (Tanita Corp., Tokyo, Japan).
The patients were randomly divided into 2 groups. Pregabalin (n=36) or amitriptyline (n=25) therapy was initiated at daily 150 mg and slowly increased to 450 mg oral dose, and 10 mg to 25 mg, respectively, in the indicated number of patients. The patients were evaluated monthly over the course of 3-month treatment for effects using the Visual Analogue Scale (VAS) for pain, assessment of sleep quality, and side effects of the treatment.
At baseline and at the conclusion of 12 weeks, clinical evaluations were performed in both groups using several measurement tools. Functional evaluation was performed with the Fibromyalgia Impact Questionnaire (FIQ), impact of fatigue on daily activities was measured with the Fatigue Severity Scale (FSS) and the Modified Fatigue Impact Scale (MFIS), quality of life was assessed with the Nottingham Health Profile (NHP), risk for anxiety and depression was evaluated with the Hospital Anxiety Depression Scale (HADS), cognitive function was measured with the Mini Mental State Examination (MMSE), neuropathic pain was gauged using the Leeds Assessment of Neuropathic Symptoms and Signs (LANSS), and a global scoring of severity of pain estimated separately by the patient and the physician using the VAS. VAS and sleep quality evaluations were performed at 4-week intervals.
Pressure pain threshold (PPT) measurements were taken from tender points (18 points), and control points (3 points: midpoint of the forehead; distal one-third dorsal aspect of the dominant forearm, and nail of the thumb of the dominant hand) before and after the treatment using a manual algometry device (Force Dial model FDK 40 Push Pull Force Gage; Wagner Instruments, Riverside, CT, USA). Pressure was applied with 1 kg increase per second. Skin temperature was measured using Scantemp Pro 440 infrared thermometer (Cardinal Health, Inc., Dublin, OH, USA).
The FIQ was administered to measure the health status of the patients. This disease-specific measure of global health status has been validated for a Turkish population with FMS [18] . The FIQ is a 10-item, self-administered test that measures physical function, work status, depression, anxiety, sleep, pain, stiffness, fatigue, and well-being. As score approaches maximum total of 100 it indicates more severe symptoms and disability.
The FSS is the most frequently used questionnaire to evaluate the effect of fatigue on daily activities. Validation and reliability studies for Turkish version were performed by Armutlu et al. The scale consists of 9 statements, each of which is scored between 1 (I don't agree at all), and 7 (I strongly agree). The FSS score is the average value of score for all 9 statements. A higher score reflects a more severe state of fatigue [19, 20] .
The HADS is a self-assessment scale used to determine risks for, level of, and changes in severity of anxiety and depression. It comprises a total of 14 questions, 7 related to anxiety and 7 concerning depression.
Health-related quality of life of the patients was evaluated with the NHP, which contains 38 items in 6 domains related to level of energy (3 items), pain (8 items), emotional reactions (9 items), sleep (5 items), physical mobility (8 items), and social isolation (5 items). Items in each domain are assigned a weight; the total score for each domain is 100; a score of 0 indicates good subjective health status, while 100 indicates poor subjective health status. Total NHP total score is obtained by averaging the 6 domain scores.
The LANSS scale evaluates symptoms of neuropathic pain and responsiveness to treatment. Sensitivity and specificity in the discrimination between neuropathic and non-neuropathic pain have been evaluated in a local patient population [21] .
Functions of orientation, registration, attention and calculation, recall, and language are measured with the MMSE questionnaire, which consists of 11 questions and has a total possible score of 30 points. Score <24 points indicates cognitive impairment [22] [23] [24] . 
Statistical analysis

RESULTS
A total of 66 patients (amitriptyline group, n=32; pregabalin group, n=34) completed the study. No significant intergroup difference was found with respect to age, body mass index, or level of formal education (p>0.05). Pre-and post-treatment measurements of VAS and MFIS physical, cognitive, and psychosocial function subscale scores were significantly different in the amitriptyline group (Group 1) (p=0.00). NHP, FIQ, and VAS scores of the patients in the amitriptyline group are provided in Table 1 . A significant difference was seen in post-treatment LANSS score, or measurement of anxiety and depression parameters of the patients in Group 1 (p<0.05). No significant difference was found between pre-and post-treatment MMSE scores or sum of 3 PPT control point scores (p>0.05).
In the pregabalin group, significant differences were observed in the patient self-assessment and the physician' s global evaluation (VAS) of the patient, and in the pain subscale scores of the NHP and FIQ (p<0.05). Group scores are provided in total PPT score of tender points and total myalgic score (p<0.05). A significant intergroup difference was seen in post-treatment assessments of the FIQ pain subscale, and the HADS anxiety measurement score (p<0.05). Pre-and post-treatment VAS and NHP pain subscale score was not significantly different between groups (p>0.05). Pre-and post-treatment NHP, FIQ, modified fatigue impact scale and VAS scores are presented in Table 3 . No significant difference was found between pre-and post-treatment LANSS score (p>0.05), while the percent change was significantly different between groups (p<0.05); a greater degree of improvement was seen in the pregabalin group compared with the amitriptyline group. In the tender point pressure and total myalgic score percent change, however, there was a significant difference between the groups in favor of the amitriptyline group (p<0.05) ( Table 4) . No significant intergroup difference was found in the rate of pre-and post-treatment symptoms associated with FMS (p>0.05).
The most frequently reported side effects of all patients in both groups were dizziness and sleep disorders. Dizziness was more frequently seen in the pregabalin group (Figure 1) . Changes over time in side effects experienced and VAS scores can be seen in Table 5 .
DISCUSSION
In the present study we observed that the effects of both pregbalin and amitriptyline were similar with respect to effectiveness on pain, fatigue, sleep disorders, disability, psychological factors, and cognitive function; however, amitriptyline was more effective at relieving experimental pain, while pregabalin was more helpful for neuropathic pain.
Since fibromyalgia patients describe widespread clinical manifestations, an overlap with neuropathic pain has been suggested. Hyperalgesia, allodynia, and paresthesia seen in neuropathic pain can also be observed in FMS. In almost all of these patients, impairment of central pain mechanism, neuroendocrinological abnormalities, and abnormal activation in the nociceptive domain of the brain are seen. These multiple abnormalities strongly suggest that fibromyalgia is a neuropathic pain syndrome [25, 26] .
A serotonin deficiency proposed in the etiology of FMS may account for the pain and sleep disorders observed, which are important features of this syndrome [27] . Most frequently, antidepressants are used in the treatment of fibromyalgia, and among them the tricyclic antidepressant amitriptyline is most often administered. Generally, the analgesic effects of tricyclic antidepressants are accepted to be an acute effect independent of antidepressant effects, and only require a low dose [28] .
Gabapentin, which is an anticonvulsant also used to treat neuropathic pain, was compared with amitriptyline, and both drugs were found to be ef- Table 4 . Percent change in tender point and total myalgic scores between groups Figure 1 . Side effects of pregabalin and amitriptyline. fective in pain management. Gabapentin was found to be more effective on paroxysmal stabbing pain [29] . The effect of pregabalin on chronic pain syndromes has been reported to be comparable to that of gabapentin [14] . A study of 529 patients with fibromyalgia investigated the effect of pregabalin on pain, fatigue, and quality of life. Daily dose of 150 mg, 300 mg, and 450 mg pregabalin was compared with a placebo, and at the end of 8 weeks of treatment, a decrease in all painful sensations was reported in all of the pregbalin groups. It was reported that in patients using daily dose of 450 mg pregabalin, painful sensations decreased more dramatically compared with the other groups, and at daily dose of 300 mg and 450 mg, sleep quality and fatigue improved markedly relative to the placebo group [16] . In our study, in both the pregabalin and amitriptyline groups, considerable improvement was seen in parameters of pain; however, the percent of change, which indicated decrease in the severity of pain, did not differ significantly between groups. The present study included patients with prominent neuropathic complaints. The LANSS was used to evaluate neuropathic pain pattern. LANSS scores improved significantly in both the amitriptyline and pregabalin group, yet intergroup comparisons revealed greater improvement in the pregabalin group.
Morning fatigue is found in 75% to 80% of patients with fibromyalgia [30] [31] [32] , though severity varies. A similar percentage of patients complains of poor sleep or sleep disorders [33] . Antidepressants demonstrate important effects on sleep quality and the fatigue seen in FMS [1] . An important difference in the NHP sleep subscale scores was observed with respect to restless sleep in both amitriptyline and pregabalin users. Neither treatment was superior in terms of improvement in sleep problems or morning fatigue.
In another study performed to investigate the effect of pregabalin on anxiety disorders, effectiveness in the short term was demonstrated relative to placebo. Pregabalin was also found to be more effective in patients who partially responded to atypical antipsychotic drug quetiapine [34] . In our study, we observed comparable, favorable effects for both pregabalin and amitriptyline on anxiety and depression in patients with fibromyalgia. The most important side effects of pregabalin are somnolence and dizziness. They are typically observed within the first 1 to 2 weeks of starting the drug therapy, and are more marked among the elderly [17, 35] . Among the most frequently seen side effects of tricyclic antidepressants are anticholinergic effects, such as dry mouth and constipation, and postural hypotension, sedation, and weight gain [36] . In our study, consistent with literature findings, the most frequently seen side effects of pregabalin users were dizziness (8.5%) and sleep disorders (2.8%); however, none of the patients discontinued the treatment due to these side effects. In the amitriptyline group, the most frequent side effects were sleep disorders (8.5%) and dizziness (2.8%). Dizziness was more common in the pregabalin group than the amitriptyline group. Generally, tolerance developed in 2 to 3 weeks, and these complaints decreased at control visits.
In our study, PPTs and skin temperature were measured at all fibromyalgia control and tender points using an algometer and an infrared thermometer, respectively. In both the amitriptyline and pregabalin groups, control point scores did not change after treatment relative to baseline, while tender point and total myalgia scores improved in both groups. Tender point PPTs, which are considered a laboratory (experimental) assessment of pain, decreased more dramatically in the amitriptyline group after the treatment.
The main limitation of this study is the small number of participants and the inability to prolong the follow-up period due to strict exclusion criteria of the study.
In conclusion, based on the data we gathered in this study, we can say that neither drug is superior in terms of effectiveness on systemic symptoms of myalgia. However, we can state that amitriptyline is more effective in decreasing experimental pain, whereas pregabalin is more effective in relieving neuropathic complaints. Accordingly, a preference for pregabalin may be recommended for FMS patients primarily complaining of neuropathic pain.
